Single-strand-specific nuclease of pea seeds: glycoprotein nature and associated nucleotidase activity.
A single-strand-specific nuclease from germinating pea seeds has been purified to homogeneity. The purification procedure includes affinity chromatography on concanavalin A-Sepharose and gel filtration. The nuclease exhibits its activity at neutral pH and does not have an absolute requirement for a divalent cation. The purified nuclease also possesses a 3'-nucleotidase activity and is a glycoprotein containing about 20% carbohydrate. On native polyacrylamide gels the nuclease activity comigrates with the nucleotidase. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis showed the presence of two subunits in the native enzyme. The nuclease and nucleotidase activities show differential rates of thermal inactivation, the latter following simple first order kinetics and the former exhibiting a more complex reaction. The nucleotidase was also found to be stimulated by DNA, the increase being greater with native DNA than with denatured DNA. These properties are possibly accounted for by the dimeric structure of the enzyme where the nucleotidase catalytic site resides in one subunit while the nuclease site is formed by interaction of both subunits. The enzyme also hydrolyzes double-stranded alkylated DNA and depurinated DNA at a higher rate than native DNA. Experimental evidence suggests that depurinated DNA is hydrolyzed in the region of apurinic sites.